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Hear I'lieiids: 

People liavt' proditcwi a mimher of ditferi.Mil alpluihels lo record llie world's laiij;iiai;es, 
some of which yoti 11 leant about in tliis issue oUixploniii;. Ikit I d like to call alteiitioii to 
a ver\- special alphahet, one ihat is important to all of us re^iardless of which laiij;uaj;es we 
speak. U s an alphabet of just four letters— ,1. C. (!. and /' — and it represeiils the laiij;uaj;e 
of DNA. the clieiuical lanj;iiaj;e of life. 

This laiiKuaiie shapes physical characteristics such is your eye color and height, and it 
also influences your susceptibility to certain diseases. In evei^' cell, .■\. C, ("i, and T (which 
stand for the chemicals adenine, cyiosiiie, guanine, and iliymiiie) form a seemingly endless 
strinn of }\ billion letters. What finally gives meaning to this combination of chemical 
building blocks is the precise order of the letters along the string. .\, C, G, and T form about 
1 00,000 /wmyrrt/)/w, or genes, which are compiled in 24 l oliniws. or cluomosomes. This 
genetic information is like a huge, personalized encyclopedia one that is presen: in all the 
cells of your body. 

You can explore all the conundrums that surround the language of life and the genetics 
of human beings in the Kxploratorium s current exhibition, Uliiiifi into the (law Pool. 
Vou can investigate the biLsic chemistry of 1)N.\ and learn liowour cells transcribe, translate, 
and proofread our genetic code as lliey go about their task of synlhesizing proteins. .M other 
exhibits, you can find out bow nN.\ fingerprinting works, or how geneticists determine the 
order of the four letters in UNA. 

Diriiig into Ik' (jeiw I'ool also enipluLsi/.es some of the ethical, social, and legal issues 
surrounding the current genetic revolution. Would you want to know whether you were 
susceptible lo a particular diseiLse if there were no cure available? (".ou!d you be excluded 
from health insurance or life insurance on the biLsis of a genetic lest? 

Of course, the l-xploratorium cannot provide answers to all the emerging questions, but 
we invite you to contribute to the dialogue in the "Points of View" section of Diivi;.^ into 
the C'eiw Fool. Consider the cxse studies provided, read the talk-back board lo find out other 
people's viewpoints, and then ;idd your own. if you iiave ticcess to the Iiileniel. you can also 
subscribe* to the I-Tlll-X listsei^er, an on-line discussion of these ethical issues, developed by 
the Kxploratorium in collaboration with the Itilertiatioiial Hioethics Institute. 

I look foi^vard to seeing you at the exhibition. 



Sincerelv. 




Gocrv" Delacote 
l-xecutlve Director 
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The Puzzle of Linear B 

by Paul Doherty - ^ 

.•1 hundred ymn ago. archaeologists 
■discovered tablets bearing tin tmknon 'n ' ^ ' 
language. Here are the^'lties thai helped solve 
ti)is mystery. 

•; ■ / i 
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^ ^ ^ A Story L^t^er^'^ y j j j 

The History of the . 
'tlliodern Roman Alphabet ^ 

/ \' yegiwtingtatlitfjefitst^tiownalphibe^— _ ^ 
- J J tpePboemcyitiofjigo ^Q.j-tJ)eJ)ost/fiu 

this issue traces the major changes leading to ^ 
tl.K' letters u e use today. 
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: Leflers Take Shape 

by Judith Brand 

Square and curved, tfjiclf and tlnn. -elciborate ■ 
■ - and streamlined-ythe styje of lepers. basj . ^ 
changed throiigljdut history.from the time of 

the Romans to tl.v ai;e of the computer j 
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Try This! 

■\ b c e r. fl n r i g n A mji s prn c n t s , 
by Ellen Klages 

Challenge yourself with these alphabet games. 



How Do You Spelf Thiat Sound? 

foy Richard Brooks 

f r ifindoutwhypr<mnuncin{,ntordshofh 
■ common and unfamiliar mar not l.vlp you 
put them in writing. 
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/;)' I'cii Murphy 




hen the 

Exploratorium staff 
KBBWjirNMj began lalkinj; alioiil lliis issue 
k W-;. of ILyiloriiii; iiianaziiie, 

Judith Brand, tiie magazine's 
production editor (soon to hv 
editor), described an unfortunate game of 
Scrabliie. When Juditii wxs visiting Norway, siie 
and iier traveling companions decided to play a 
game witii tiie iiotel s Scraiiiiie set one ramy 
afternoon. They dri'w tiieir tiii-S and settled down 
to play — hut soon discovered that they couldn't. 
The game just didn't work. I'layer after player 
w:us stumped. They could make a few short 
words — like diif^ or ail — hut not long ones 

That .seemed strange to me. Scrabble is 
Scrabble, right? Yon choose letters and make 
words What's die problem':' 

On die lid of the Scrabble game box, you'll 
find a list of the letters of the alphabet, beside 
each letter, you'll see die number of points you 
earn for using that letter and the iiumher of tdes 
printed with diat letter. Joe Kdlev (two-time 
National Scrabble Champion) of the National 
.Scrabble .Association wus kind enough to proude 
us with the same information from Scrabble 
games designed for use in various languages. 
When we compared the letter lists for Knglish and 
Norwegian (opposite page), we louiul the 
problem. Take a look, and you'll see what 1 mean 
If uiu're an I'.nglish speaker playing with a 
^j, " rabble game made for Norwav. vou'll (piicklv 

ERIC 



find yourself running short of /;s and /s and (H. 
In general, you'll be low on vowels — there are 
forty-four vowels in the [English version, hut only 
tliirt\ -four ill the Norwegian, even if you count 
the/fc" and the, -Is and (h. You may not miss the Q 
or A' or Z. letters that don't appear in the 
Nor\vegiaii game. But what are you going to do 
with those extra As and / s aiid,/s'? 

It turns out diat die distribution of letter tiles 
in a Scrabble set — which always seemed some- 
what arbitrarA- to me — isn't arbitrary' at all. 
Before deciding how many copies of each letter to 



include in the game, die inventor of Scrabble, an 
out-of-work architect named .Mfred Mosher, 
painstakingly analvzed Knglish word structure, 
obviously some letters appeared more l'rei|ueiiily 
than others — but which ones? 

To figure out the relative frec|uency with 
which leltel^ were used in English words. Moslier 
examined the front page of the A'c//- Voii' Tilth's 
and counted how many times each letter of the 
alphabet appeared. Armed with this information, 
he decided how many tiles with each letter to 

5 



include in the game — and the appropriate value 
to assign to each letter. That's why the Knglish 
language version provides twelve is, each worth 
only one poir.t, but only one Q. which is worth ten 
points. Mosb.er included many /s so that players 
could make words ending in -/w.i; and -ion. 

'I'liat b'ings us back to that troublesome 
Norwegian Scrabble game. Thougli Knglish and 
Norwegian more or less share an alphabet, 
Norwegian words use some letters more frequently 
than Knglish — and some less frequently. Tr\ iiig 
to spell out Knglish words using the distribution 



of letters appropriate to Norwegian is. :us Judith 
discovered, a difficult proposition. Imagine 
playing after all the /.'s have run out. 

That would be a challenge, hut I'm confident 
diat it can be done. Why am i so sure'' Well, 
playing Scrabble without /;'s is not so different 
from the creation of a lipograni. a piece of 
writing in which the author has disallowed the 
use of one or more letters. 

For centuries, writers have been creating 
works diat lack letters. Perhaps the most diligent 

i;x]il()riiij; The Allihtihrl 




If you're an Ensiish speaker playins with a Scrabble same 

made for Norway, you'll quickly find yourself runnins 
short of fs and /s and Os. It turns out that the distribution 
of letter tiles in a Scrabble set isn't arbitrary at all. 



(it llie (irucl; lipograni wrilcR rnpliioilorus. v. 
poet of llic fiftli LViuiin r. i . Tnphiodonis wrote a 
t\vent\-l'oiir \olunK' epic poem on the aclveiitiires 
ot Odysseus In the hr>t iviok. titled Alphii. he 
omitted the (ireek letter alpha. In the second 
hook, titled Bii<i. he did without that letter. One 
bv one. he excluded even' letter of the (ireek 
alphabet. Latin writer l-iil,nentiiis followed 
Tr\phiodorus's lead and wrote a book with 
twenty-three chapters, l-aclfleft out one letter of 
the Latin alphabet. 

Ill more recent times. .\. Ross Kckler is noted 
tor creating lipograniinaiic versions of "Mars Mad 
a Little Lamb." Here's -t'ollv Owned One Little 
Sheep. " his version of the poem omitting the 
letter. I. 

I'olly otnicd one iittU' slnv/i. 

Ilsjhvci' flmie icbik' like .^iioir. 

Erery rciiuni it hen- I'olly iiviil 

The shcip (lid siiirly i;o: 

Ue folloiml her lo school oiw liiuv. 

Which broL-e the ri^id rit v. 

The children fmiid'c.l in Iheir mom 

lb see Ilk' shee/i in whool. 

He hxs also done veisioiis of the poem that omit 
the letters ,s. //. T. and t. .\iid as a finale, he wrote 
one version that uses oi ily half the letters of the 
alphabet:.!. C. D. E. H I. L M. X. P. R. S. and T. 



But txkler's work pales to insignilicaiice 
beside .1 \ nid. a recently published novel written 
in [-"rench by (ieorges I'erec and translated In 
Gilbert .\dair. The entire novel, a detective story 
about the disappearance of a character named 
.\nton \owl. omits the letter/;'. .Vs James Kincaid 
wrote in nXeir York Tinies review of the book: 
■Imagine having virtually no p:ust tense: no defi- 
nite article: few personal pronouns: no here, 
there, where, when; no be: no elephant: no e\e. 
ear. nose, elbow: no yes: no love: no sexl" 

Perec and his translator manage the f.isk 
quite handily, and for that. I salute them. If you 
want to get a feeling for the magnitude of their 
feat. tr\' rewriting "Mars- Had a Little Lamb " or 
some other simple verse without aii\ //s. (Vou ll 
find Kckler s version on page l-t.) 

If you give up halfway through, join the club. 
Though 1 11) a professional writer, reputed to be 
good with words, this sort of endeavor is beyond 
me. The effort of rewriting "Mars- Had a Liitle 
Lamb" without any //s made me cranky and frus- 
trated. I could probably do without Z or Q or even 
/. but that's where I draw the line. 

1 love the letters of the English alphabet. ever\- 
last one of them. If 1 ever find myself in Norway 
on a rainy afternoon, challenged to a game of 
Scrabble on a Norwegian set. 1 will smile and 
abdicate graciously while murmuring softly about 
how I simply can t do without the .V. • 
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English Scrabble 



I point 

3 points 
.i points 
1 points 
I point 

4 points 
1 points 
4 points 
I point 
8 points 
^ points 
1 point 
!i points 
1 point 

I point 

3 points 
10 points 

1 point 
1 point 
1 point 
1 point 

4 points 
4 points 
8 points 
4 points 
10 points 

none 
none 
none 



0 tiles 

1 tiles 

1 tiles 

4 tiles 
12 tiles 

2 tiles 

3 liles 
2 tiles 
9 tiles 
1 tile 

1 tile 
■i tiles 

2 tiles 
() tiles 

5 tiles 
2 tiles 

1 tile 

6 tiles 

4 tiles 
6 tiles 
4 tiles 

2 tiles 
2 tiles 

1 tile 

2 tiles 
I tile 



Norwegian Scrabble 

tiles 
3 tiles 
1 tile 



point 
4 points 
10 points 
1 point 

1 point 

2 points 

2 points 

3 points 

1 point 

4 points 

2 points 

1 point 

2 points 

1 point 

2 points 
4 points 

none 
1 point 
1 point 
1 point 
4 points 

4 points 
8 points 

none 
6 points 

none 
6 points 

5 points 
4 points 



5 tiles 
9 tiles 
4 tiles 

4 tiles 

3 tiles 

5 tiles 

2 tiles 

4 tiles 

5 tiles 

3 tiles 

6 tiles 

4 tiles 

2 tiles 

6 tiles 
6 tiles 
6 tiles 

3 tiles 
3 tiles 
1 tile 

1 tile 

1 tile 

2 tiles 
2 tiles 




ir>ou're used to the English 
\ersion of Scrabble, playing 
with a Russian Scrabble 
game, like the one here, is 
e\en more frustrating than 
playing with a Norwegian 
game. See if you can find 
these words that use the 
('.)rillic alphabet: doctor, 
l elociped (bicycle), rost- 
bif (roast beef), vodka, 
alligator, da (yes), and 
nyel (no). 
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j/iMs 111 rcH(t lirstlisiiul anoiinis nl llniii/i- \i;c lili . 
. Ill Itits liilili-l. (ill- Minii;iiis di Mrilii- linn iIiia 
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linear B and 
Cypriote, has >ct 
to be deciphered. 
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laiisuages. .Assuming that linear B foiicmeci liic- 
same pattern as Cypriote, he looked for syniiiois 
for vowels and for consonants followed by vowels. 
He tlien examined how frequently linear B char- 
acters occurred in words, .\nalysis of the 
beginnings of words indicated that symbols 
resembling a double axe. a throne, and a capital 
.4 wMth an extra 

Ventris w;b 
particularly 
interested in 
word endings. 
F.mmett Bennett 
had determined 
):J f|5 /l\ f ^ that the vertical 

coluniiis of 

TX te Tt TO TU symbols on 

The pattern of vowels and consonants SOme tablets 
in Cypriote script provided a clue cru- were numbers 
cial to the interpreution of linear B. ,^ jgciphering 

these symbols, he theorized that the wo charac- 
ters alongside the numerical totals at the bottom 
of most columns were probably the linear B word 
for loldl. \entris noted that 

fJY^ two words marked the 
/ numerical totals. Both had 

the same initial character. 
Two symbols, for ^ j 

!o and sa. spell 

one form of the drawings of men used an 
linear B word ending character different 
for total. from the ending on tablets 

with pictures of women. Knowing that Latin. 
Spanish, and French nouns have endings that 
indicate gender. Ventris believed that the two , 
Imear B endings also indicated gender. 
.■\nother clue was that some words appeared 



often on tiie tablets from Crete but were absent 
from those found at Pylos. \ entns guessed that 
these words were the names of towns and that the 
most common ones mentioned were Knossos and 
its harbor, .\mnisos. names that sun ive today. If 
the characters representing these two towns were 
ko no M and ci mi ni so. the double-headed axe 
was indeed the \'owel ii. 

In linear B as in Cypriote, there w;ls no way lo 
represent a lone consonant like the final of 
Knossos or to represent two consonanis in a mw. 
\'owels were added bet>^een consonants, and the .< 
at the end was dropped. The character for.w; in 
,4 mi ni sn also appeared at the end of one of the 
words for total. Therefore, the linear B words for 
total became to.io and tosa. the phonetic sjiellings 
of the niJLSculine and feminine forms of the Greek 
words for tatal. Knowing the .symbols fur ta. 
■mi so enabled \entris to figure out other words. 
He then announced to the world that linear B was 
ancient Greek written with a different alphabet. 

After Ventris published his decipherment in 
1952. Blegen released a previously unpublished 
linear B tablet. The so-called Tripod Tablet bore 
drawings of various containers and included a 
tripod. Next to the tripod was a word which, 
according to Ventris's decipheniient. translated to 
/;■ ripo. It is a word that English has borrowed 
from the Greek. 

In the best tradition of science, analysis of data 
led to a theory that then explained new discoveries. 
Linear B was a script for writing late Bronze Age 
Greek and was in use at the time of tlie Troian W ar. 
around 12-40 R.r. Its deciphemient never proved 
that Carl Blegen had found the palace of King 
Nestor. More important, however, the deciphered 
script allows us to a'ad one of the earliest forms of 
the Greek language, from over ,1200 years ago. 



HXT DO THe TXBLets. $xy? 

On the tablets, the .Minoans wrote detailed accounts, 
inventories, and lists, such :ls the following- 

• Koldos the shepherd holds a 'kise from the 
village: 48 liters of wheat; 

• one pair of wheels bound with bronze, unfit 
for .serMce: 

• to the mistress of the labyrinth, one am()hora 
nf honey. 

The hbt example is particularlv interesting 
Miice the palace of Kn s.sos is ;issociated with King 
.Minos, who. according u, legend, kept the 
.Minotaur imprisoned in a labyrinthine maze. The 
.Minoan civilization is named for King .Minos. 

No one yet 
knows why linear 
B disappeared. 
Archaeologists 
figured out one 
rexson why 
examples of the 
sciipt are rare. 
Normally made 
of unbaked clay, 
the tablets were 
intended :ls a 
temporary 
medium. The 
.Minoans would 
break up the tablets, mix the pieces with water, 
and shape new tablets. Perhaps the contents were 
copied onto paper before the clay was reused. 

If you are intrigued by this story, you might 
take a crack at another script, linear A. Tablets 
written in linear A are found throughou*. Crete, not 
just in and around palaces. Linear A shares ten 
characters with linear B. but it h;ts never been 
deciphered. The puzzle awaits. _ 




Archaeologist Arthur Evans first discov- 
ered linear B tablets at the palace of 
Knossos on the Isle of Crete In 1900. 
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by Judith Brand 




OGK FOR A MOMENT at the 
inscription from the Trajan 
("olumn shown helow. Voii 
will recognize the letters 
even though you may not be 
able to read the Latin words. 
By the first century ad., 
when the column was 
erected, the Romans were 
using an alphabet of twenty-three capital 
letters — letters that we still use today. 

During the passing centuries, however, 
different writing tools (chisel, pen. printing press, 
and computer) and different writing materials 
(stone, papyrus, vellum, and paper) have brought 
about modifications in letterforms. Along the way. 
different styles of writing have emerged, and new 
letters have been added to accommodate the 



umcnt built in Ronii- to commemorate Emperor 
;Jlct(i<fM.^Sars a l^tin Inscription caned In capital k'ttcn> tour 
""^"^^jHt^glns with "The Senate aiid the people of Rome to the 
VM NeHa Trajan, son of Nena Augustus." 
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serif 

ascender 1 

x-hei3ht tl 
descender ^^~) 



(lislinciivc souiuls of 
\;iri(nis lans^iasi'^'- 

riio elt'guni liifiii/an: or stone 
cut. capitals on tlic Trajan Coiiiniii. prohabiy 
drawn first witli a stiff brush, were incised witii a 
tlat-edn«l chisel. .Mtlionuli these letters contain 
heautiful curves, there seems to have been a pref- 
erence tor ani;les, uhicli are more easily cut. The 
iliin lines peqiendicular to the ends of the 

SQUARE CAPITALS 

strokes — called .vcvv/.v — are avisualK plexsinn 
way to finish a stroke with a chisel. 

The formal manuscripts ol the Roman period 
were written with a reed pen on papyrus, in 
stittarc C(il>iUih reseniblinn the lapidar\' letters. 
These capitals, time-consuniinj; to write, required 
several strokes per letter. But the result \v;ls a 
manuscript of considerable dignity, tliought suit- 
able for important works such as the poems of 
Virgil. Various other 
letterforms were also 
employed by the 
Romans, depending on 
the writer s puqiose. 
Infornial \vriting. for 
example. w;ls done in 
an early aiiyire. a 
flowing wiiting in 
which the pen rarely leaves the page between 
letters. I nlike today s informal writing, however, 
this was a cursive of all capital letters 

by the fourth century, the Romans were using 
letters that were rounder and lacked serifs. These 
letters, calletl uin uils. were eiLsily fornietl In reed 
or (luill pens and could be written more quickh 

than the st|uaie cajiitals. lUit not qiiicklv enounh. 
•Vs scribes hurried to fulfill the increised demand 
for their products, a fundamental change evolved 

\ew k'tterfornis called.V(7)////)/cw/,v. or 
hdlf-iincuik were developed, some of wliidi 
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Historians debate whether serifs originated as a way of 
refining the stroke of a letter written with brush and ink 
(left) or of finishing a stroke car\ed in stone with a 
chisel (right). 



had eleinenLs that ascended above 
or descended below the average 
character height. Today we call 
these I'luvrciisi' letters. The i5ihle and other 
religious works were copied in uncial and semi- 
uncial writing. The Romans also developed a 
second form of cursive writing, called w/»//.vc'«/t' 
cursii c. which incoqiorated lowercase letters 
;Lswell 

.Mter the collapse of the western Roman 
lanpire in the fildi century, scribes continued to 
use uncials and seniiuiicials for formal iiiaiiii- 

coi'olingQn mmulcuk' 

scripts. Cursive writing, however, began to vary 
from region to region, resulting in what are 
cMcdiMlKiiml htiiuk. Ilaliaii, .\lero\ingian iii 
France, \isigothic in Spain, Germanic, and 
hisulai. or ;\iiglo-lrish. These national hands 
would later influence early forms of type in 
various parts of 
! '1 l-.urope. 

According to tyjie 
scholar Daniel 
Berkeley l-pdike, the 
emergence of these 
national hands from 
Roman cursive is 
analogous to the 
evolution of the Romance lanj:,uages from Latin 
Without the strong central authority of the empire, 
both the spoken language a.ui the writing style 
developed distinct regional characteristics 

gDiluctmuraquabiata 

Charlemagne, who became king of the 1-ranks 
111 "(iK and later ruled much of Western Kurope. 
wus a patron ot learning. He wanted to preserve 
llie iniporlant works of the p;i.st. and he set 
exacting standards for both scholanihip and 
calligraphy Mis scribes, who studied the Roman 
semiiincial writing, created a lo\verca.se alpha 
bet known ;ls the (Mmliiic. or ( '.(imhtinuDi. 




Fourteenth-centurv' scribes revived the read- 
able, elegant Carolingian minuscule for 
works such as Petrarch's De Vita SoUlaria of 
1345 (above). In the 42-line Bible (below). 
Gutenberg used movable type to replwate the 
manuscript hand of tlie mid- 1400s. 



l^tt ilia iaxob putm fitmi iG: 
aimi>omnritaigi5ttnfatftft> 



fill lUttduuan tilffitonttalui 
jttetc^mQfihmglqiiSmS:; 
tfitcnt tua tRUti fiutot • l^tsti 
' ' Itt^iionifiitittmpIfittQ 



lU'.lll 









linn 


ntffl 


iTinr 
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iiiiniiA'nli' — praist'd In callii;r:iphi'rs Ibr 
Its iirac'L' and clarity 

All import, -It cliaracteristic of this 
alphalu'i was tliat, in s;i.'iicral. cacli letter 
stood alone. TIrtc were few lifiatunv. or 
letter i;oiiibiiiations that are joined 
together aiui written ;ls one character, such 
;ls the "fi" ligature still used in type. The 
("aroline iiinuiscule is a direct ancestor of 
the lowercise script and type fornis that we 
use today, and the treatment of the letters 
as separate units explains why this 
alphabet wis eisily adaptable to type. 

The Caroline minuscule sjiread 
throui;luK'l Western luirope, but it was 
followed by a second wave of national 
hands, liy the thirteenth cemur>', writing 
styles that employed narrow. !iea\y letters 
had emerged. These manu,;cript styles are 
known by a variety of names, the most 
descriptive of which is hldck letler. 
because the black c;;!or of these heavy 
letters overpowered the light background 
on which they were written. 

These black-letter hands are also known :ls 
ilotbic — a term introduced by the Italian 
huiiiaiibts of the fifteenth centur>'. The human- 
ists, who revived (;aroiingian wr'ting along with 
their study of classical Latin texts, used Cntbk ;ls 
a term of derision: lo them, the black-letter forms 
were barbarous, so they named them after the 
barbaric (ioths who had invaded Rome in the 
hfth ceiitiin'. 

Et Salomon ex pfona 
itione conftituiifii dnu 
L fua^In prindpio ante 



T\pc di'.signcd iiiul printtd by Mcolas Jenson 
in the lifti'i'nth ci'ntun-. 



The (iothic band bci;an as a condensed form 
of the daroliiu' minuscule. probabK :ls a space 
sa\ing device, and evolved into narrow, pointed 
letters This formal style w:ls popular when 
printing was developed ui Kuroiie — il was the 
hand imitated in the liihle printed in about l i^^ 
and aitribiited tojoliamii's (luieiiberg. 

Most ol us have been tau';ht that (iiitenberg 

ERIC 




St Grcgon' the Great, known as an avid writer, appears on a car>'i'd 
i«on' relief with three equally diligent scribes. The small panel 
decorated a German church senicc book from the tenth centun'. 



invented the luinting press. Printing from 
movable type w;ls dewloped in /Vsia considerably 
earlier, although printing w;ls probably invented 
independently in Kurope. (iutenherg s Bible is of 
such high (jiiality, liowever. that it is unlikely to 
have been the first iairopean attempt at printing. 
Scholars theorize that printing in the Netherlands 
may have preceded Guteiiberg s efforts, (lutenberg 
Aill never lose his place in liistorv', though: be is 
still credited with inventing a machine that ciLst 
type in i|uamity, enabling the production of books 
lor tlie ■mass market" of the time. 

(iute'iberg's motivations are interesting to 
consider, lie was ajiparciitly irv'ing to create a 
lacsiniile of the manuscript page, lie designed a 
large number of lig:itures. tor instance, which 
\\m\\A have been uiinecess;!r>- except to emulate 

p onhhustttmhris^offtntmpfhi 
p dnimdiajhuumfolmyfi fbrte. 
S fdr/er'tt,<tHt pracepslie^tuno m 
H (ecdr(Hmaifiieuiri(^s,ctolentt4 

slxti'cnth-centiin type designed by .Mdus Mamitlus. 



the writing of a c;illigr:ipher. .Most likely 
he saw '.iiiiself competing with the callig- 
rapher to produce a fiLster. cheajn'r 
product, r;itlu'r than practicing a new art. 

.\s printing continued to follow the 
lirecedents of handwriting, new types 
were modeled on the humanist hand of 
the Renaissance — a style of type we call 
ronuui. Working in Venice in the late 
l-tOi!>. the l"rench printer Nicolas Jenson 
produced remarkably beautiful roman 
type that was successful in its own time 
and is still ibed xs a model today. In 
ISOO, a humanistic cursive wxs trans- 
lated into type by the influential Italian 
printer .Mdus Manutius. This type w;ls 
called after its creator, but we 
know it ;b ;/((//(■ — -the name used by the 
early imitators of Aldus's work. 

U'e think of italic type as a subset of 
roman, and we often use it for emphasis 
within roman type. But in the sixteenth 
centur\' — the age of the italic, particu 
larly in Italy — entire books were set in 
these types. The narrow width of italic 
letters resulted in smaller, less expensive 
b(K)ks that could reach a wider readership. 
From Jenson s time until our own. a great 
\ :iriety of roman tyjiefaces ha\e been created. 
They're grouped into chisses bxsed on characteris- 
tics such It the way the serifs are foniied and the 
variation between the thick and thin parts of the 
letters. Some of the changes in typefaces w(!re due 

Garamond 
Baskerville 
Bodoiii 

old style, transitional, and modern typefaces. 

to technology — improvements in the printing 
press and the availability of different kinds of paper 
made more delicate lines possible, lor example. 

Old slylc. the style of the hrst roman types, 
most closely resembles lettei Aritteii with a pen 
riiere s a gradual transitiiin Iroiii thick to tliiii 
vtrokes and not iiuuli o\erall difference in tlMck- 
'H'ss hdusitioiiiil tv|H's. introduced in the 
eighteenth ceiitur\ and designed lor ;i smoother 
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iiinrt.' cimira'^i Ih-iwivii thick :iiui iliiii 
strokes, uitli tlk- iliiii strokes iiuilIi iiiuT than 
those ot old st\k- t\|K's The strokes ol nidihrn 
t\ pes. ileveliful in the Lite eighteenth and earlv 
nineteenth centuries. chani;e abruptly lietueeii 
thick aiui ihiii and haw e\eii more contrast, rhe 



Helvetica 



serits are perfectly straii^hi. aiui the reseiiihlaiuv 
to pen-urilten letters is distant. 

Tvpefaces iroiii these three chisses ot' ronian 
t\pe are all in use today It' vou iia\e a eoniputer. 
uMi nia\ I'iiul (iaraniond (old st\le). Baskenille 
(transitional), and Hodoiii inioderiii on the tout 
nieiui. TiT priiitiiii; a dociiiiieiit in each ofthe.se 
laces and see wiiether yon can discern the differ- 
ences among then 

The lueiitieth cer'ury is the century of the 
sans serif typeface, w ii Helvetica being the prime 
example .x-m/ type — type without serils and 
nsualh uith strokes ol equal \\eigiit—\\;b devel- 
oped in the early nineteenth century, probably 
from the lettering used by sign painters. 



TEKTON 



.■\ccordingto ivpe designer Sumner Stone, sans 
serif typi' Ikls been embraced in our time by 
industry and coqiorate culture because it is untr.i- 
ditioual. fiiiictioiial. impersonal, and universal. It 
IS the type of subway signs and higlnva\ signs and 
of the ubiquituiis office memo 

:\ltliongli the sans serif letterlorm clearlv 
occU|iies a place of ir.aior importance. man> 
peo|)le who work with tyjie feel that it isii t effee 
ti\e III small si/es and is unsuitable for long 
passages of te\t Others argue that serit and saiis 
sent typelaces are e(|iiall; legible, and that we re 
simph more at ciistoiued to sent l\pe from 
reading hooks and newspaper I'lic results frdiii 
studies are uieiiiichisive - hut it s s(niietlimg to 
think about uhen mhi choose a t\pelace for \our 
next report orotliei ''neninent 

The tueiitielli ceiitun is also the age ot the 
eomptiter - a loul that lets millions ot people 



select t\iie!aees tur thenisebes and allows main 
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more people to design type than in the past. An 
explosion of activity h;Ls led to the creation of 
many new typefaces — tliere nia\ be a.s many :ls 
JO.OOO to choose from today 

Some of the current experimeniation w ith 
type design is h;Lsed on forms of handwriting. .A 
tvpetace called Tekton. tor instance. ;s based on 
the lettering style useil by architects. There are a 
number ot new script typefaces sucii :Ls I'outo. 
It s even possible to lia\e a personal font designed 
Inised on uiur handwriting. (See /i/o/.v t"- Tu\^. 
page U.) Next year s holiday letter from Cousin 
Knima may be created on her computer with 
characters based on her own illegible scrawl. 

Other contemporary type designers look to the 
p:Lst. seeking inspiration from earlier type forms 
and from calligraphy. The typeface used in 
Lxjibiiiiii IS a coiuk-nsed torni ot (iaraniond. a 
recent revival of a typeface designed in sixleeiitli- 
century France by Claude (iaraniond. The Bodoni 
illustrated on tlie ojiposite page is a Wh design 
b;Lsed directh on type created by (iiambattista 
Bodoni in the eigtitceiitli century. .A typeface 
called Poetica. issued iii recalls Italian 
calligraphy from the sixteenth century. .A new 
typeface b;Lsed on the famous Jeiison roiiiaii will 
be rele:Lsed soon. There is even a new capital- 
letter typeface called Trajan. b:Lsed on the 
lapidan letters of ancient Rome 

(Iraphic designers. :ls well ;ls many other 
people with personal computers. luAe access to.-.in 
aliiKist endless variety of ty|iet'accs-^\.jv;-l','i'ces 
that can be formal or tanci-TiT. strong or delicate, 
plain or dramatic; tvpef,it?es that can evoke any 
liistoric.u i)eri<j-.i. set any mood. Typographv can 
provide wyswA interiiretatioii of content. 
1 iihanc'i'g a writer s work But if it s mismatched 
with the writer s ideiis. typography can mislead or 
CDiifi.se the reader. 

'Mie iie\t time urn pick up a hook or an adver- 
tising brochure, or perhaps as \oii glaiiee tlirough 
this magazine, take a look at the i> petaees used 
and lunv the l\pe is arranged (ui the page Tlimk 
about what the tvpe suggests concerning thi 
material \oi, ,ire about to read Then tiiid out it 
those Msual promises are hilhlled • 
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•y hen I was, oh, 
eightish, I asked my 
dad to buy me a 
pair of the "sweedy 
shoes" that I had 
seen in his mail- 
order catalog. 

He looked puzzled after 1 I 
posed the question. Knowing that his hearing I 
v/as less than perfect, 1 repeated my request a tad I 
louder and pointed to the picture of the ' sv^'eedy I 
shoes." "You mean suede'f " he said. "Veah." I I 
replied hainieariedly and somewhat embar- 
rassed, as 1 began to focus more on the weird I 
word than on the snappy footwear I coveted. 

This episode shoOK my confidence in 
reading and spelling. 1 had trusted that spelling 
the words I said and pronouncing the words I 
saw written down would be relatively straight- 
forward. Little did I know then about all the 
complexities and subtleties that make up the 
story of spelling. Suede is only one of many 
words in the English language that is not 
spelled the way it sounds. 

Shot^tctciGO ctnH 
IZcicit-ltxetcinciiiiy One of the 

main reasons for the discrepancies betv/ern 
spelling and sound in the English language is 
the alphabet itself. When the relative merits of 
different alphabets are discussed, an alphuoet is 
commonly considered the most efficient when it 
has one and only one letter for each sound in 
the language. 

This sound-to-letter correspondence means 
that there is no ambiguity or redundancy in the 




You can dowhatctiawant, 
but don't step on my 
blue \ viM'dv shoes! 

by Richaid Brooks 



spelling of a word. Slef) is a good example of 
a word in which ever\' sound is represented 
by a single letter. W hen u)u pronounce it. you 
can hear four sounds that correspond to '.he 
four letters. 

Compare this with the word thought. Say 
the word aloud so you can hear the different 
sounds. The letters tb stand for the first sound. 
ough the second, and / the last. Seven letters 
are used to represent these three sounds. 

Latin used an adaptation of the Etruscan 
alphabet from about the seventh century B.C. 
This Latin alphabet, also called the Roman 
alphabet, had twenty letters that represented 
the sounds of its fifteen consonants and its five 
vowels. Although it lacked a strict one-to-one 
correspondence of letters and sounds, it was 
quite close. When Latin speakers started 
borrowing words from Greek, they adopted 
(ireek letters to stand for some of the sounds 
previously unheard in Latin. By the lime the 
I English language adapted the Roman 
J alphabet, before the sixth century a.d., it had 
^ twenty-three letters. Three more—/ u. and 
w — were added to the alphabet between the 
late sixth and late fifteenth centuries. 

Standard American English — the English 
we hear spoken on TV — has twenty-four conso- 
nant sounds represented by twenty-one letters and 
twelve basic vowel sounds represented by five 
lelters. With an alphabet of twenty-six letters. 
English is short of the ideal one-to-one sound-to- 
letter correspondence. Because of this shortage of 
letters, some sounds have to be represented with 
digraphs, two letters that function as a single 
letter. Ch, gh, and th. for example, act as single 
units when they are part of the same syllable. In 
words like church, rough, thigh, and thy. these 
digraphs ser\e as single sounds distinct from the 
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sounds of [\w iiulividiial lettere lluil make up 
tlie(lii;rapli. 

The alpliabet alMi 1i:ls redundanl letter — that 
is. some sounds can he represented with more 
tluin one letter. Tor e\aniple. circle and syrup 
have tlic same initial sound represented by 
different letter. Otlier letter represent more than 
one sound, like the ,1; in j^olhic and jientle. All of 
this helps create confusion and inconsistency. 

S tctnciciyctizcttian to 

:}ic^ /^e^ctie Our linguistic fore- 
bears did not set out to create spelling inconsis- 
tencies. Centuries ago. English words were spelled 
much as they soinided. The word knij^ht has been 
spelled much like this for the last thousand years, 
and each letter was meant to be pronounced. 
Since all letters in a word were uttered, there were 
no silent letters, like the/) m psjcholo)>}' or the b 
in (k'bl. Manuscripts of the time were hand- 
written, and the dialects of the writers were 
reflected in their transcriptions. Whether they 
were writing in their best formal Latin or in the 
vernacular, they spelled the words the way that 
they pronounced them. This practice preserved 
regional dialects and provided a generally accu- 
rate record of the pronunciation of the times. 

The beginning of printing in England, in 
1476. marked the beginning of the discrepancy 
between spelling and pronunciation. When 
printers started committing words to type, they 
initially tried to follow the spellings in medieval 
manuscripts, even though the pronunciation of 
words had changed substantially since the 
Middle Ages. Some printers had scholarly preten- 
sions and tried to correct the medieval 
treatments of words. Other printers, who weren't 
..native speakers of the English language, were 
simply dreadful spellers. 

Many of the printers' ways of spelling, regard- 
less of linguistic consistenq, were preserved for 
many years to come. .An eximiple Is the word fault. 
It was once spelled fiiule and was proiioimced the 
same as fouf>hl. Because it was thought to be 
related to the word falsi', the letter / w;is inserted. 
Hundreds of years later, this / was pronounced. 

London had a notable effect on the Knglish 
language we use today because the earliest presses 
were located there. The prestige associated with 
learning from booLs made the London dialect of 
the fifteenth centurv' worth emulating. If the 
^^-"■liesl printing presses had been located else- 



where in England, the look and sound of the 
language might be ver\- different. 

Printing presses helped increase levels of 
literacy. Not only were more books available, but 
they were published in English as well as in Latin. 
As part of the new Renaissance passion for 
leamedness, English scholars enriched their 
discourse with fine Continental embellishment, 
chiefly words borrowed from Latin and Greek. 

As this pattern continued to engage the elite, 
words borrowed from other languages entered the 
English language mainstream and began to 
influence the spelling of native English words. 

A Lincjuiotic 
.WeLtitxy Pat Rules of English 
spelling have to b" fairly ornate to handle the 
inventon' of sounds that have come into the 
English language from a great variety of sources — 
from Germanic languages, such as Old English 
and Scandinavian; from Romance languages, 
such as Latin and Norman French; from Greek; 
and from other languages in Europe and else- 
where In the world. B(jrrowed words, the standard 
source for new sounds In a language, were 
initially adopted whole. Both their spelling and 
their pronunciation were essentially kept Intact. 

With continued use, the pronunciation of 
these borrowed words, or loan words, conformed 
to the prevailing rules for English words, or the 
sounds of these words were Incorporated Into the 
English language — but their spelling continued 
with little change. One example is the sound 
represented by the letters in the word measure 
and by the second 5 'm(>arafie. which came to 
the English language from French. Initially this 
sound was heard only In the particular words that 
English borrowed from French. Later the sound 
was adopted for other words that weren't French 
In origin, such as cashmere. 

Words from other languages will continue to 
enrich the English language. The easiest ones to 
assimilate are simple to spell In their native 
language, such as eticbikula from Spanish. Or 
they can be transcribed phonetically Into the 
Roman alphabet, such ashibachi from Japanese. 
Of course, words aren't borrowed simply because 
they're easy to assimilate. As our contacts with 
people around the globe increase, we will need to 
borrow words — including those that are difficult 
to pronounce ;uk1 frustrating to spell — that 
reflect our shared knowledge and experiences. • 




Tke Meui Chaw Party 



Derivation of selected words used in this 
passage from Alice's Adventures In Wonderland 
reveal the diverse borrowings that have 
entered the English language. 



"Have some wine." the March Hare said in an encour- 
aging tone. 

Alice looked all round the table, but there was 
nothing on it but tea. "I don't see any wine." she 
remarked. 

"There isn't any," said the March Hare. 

"Then it wasn't very civil of you to offer it," said Alice 

angrily. 

"It wasn't very civil of you to sit down without being 
invited," said the March Hare. 



March: From die Old Fitnch marz, derived from ilie 
Latin term A/e«rByt/(jr/& — the "Month of Mais," 
who was the god of war. During March, amorous male 
hares cavort through the English countryside— hence 
the expression "mad as a March hara." ■ . : ■ 

Encourage: From the Old French etKoragier, liter- 
ally "to hearten or give courage to," from the Latin 
cor, meaning "heart." ,. . . 

Alice: From the Middle EngIishA[)«, the Old French 
Aliz, and the Old High Genrnn Adalbeidis. There Is 
ilsa Alicia, a modem invention based on Latin. 
Table: From the Latin tabula, meaning "board" as 
well as "table." In the English expression "room and 
board," board refers to meals. ■ . ' ^ ." ' 
Tea: From t'e, In the Chinese dialect of Xiamen, a 
derivation also reflected in the French thi, the 
Spanish ti. and the Gennan Tee. All but forgotten is 
chaw, the seventeenlh-centuiy English word for the 
same beverage, from Mandarin cb'a. 
Very: From the Middle English verai, which came 
from the French irai and the Latin verus. Each 
means "tmc." Usually the short everyday vrords In 
English are Anglo-Saxon in origin, but here one of 
the most common vrords Is exposed as an immigrant 
from ilic Mediterranean. 

Civil: From the Latin acK. meaning "city." The 
March Hare, whose name indicates mral begin- 
nings, may hardly be the one to point out breaches 
In civility. 9 



11 



"14 dEST COPY AVAILABLE 



Fragments 



■')]' Kli'th a. 'nil :■: 



In English, we read the letters 
ill a word from left to right. But 
some worii^ — like mom. peep. 
Iliiiiiuih. and roiiilor — read the 
same backward ;b tlie\' do forward. 
These words are called palindromes. 
from the Greek word palimlromoi. 
which means ■ running back 
again." Sentences — even groups of 
sentences — can also be palin- 
dromes. In a palindromic sentence, 
the words themselves aren't neces- 
sarily palindromes: instead, the 
entire construction can be read 
backward or foAvard. 

Most palindromic plirases don t 
make much sense, but you might be 
able to come up with rationales for 
some of these: 

• Eva. can I stab bats in a cave? 

• \i'as it Eliot 's toilet I saw? 

• Ten animals I slam in a net. 

• Tarzan raised Desi Arnaz ' rat. 

• Straw? \o. too stupid a fad. 
I put soot on warts! 

• A'o devil. A'o garden. One 
dragon lived on. 



Early dictionaries were son.?- 
tinies little more than collections of 
difficult words. (.Mter all. why would 
anyone need a dictionary for the 
easy ones?) As a result, they've 
become valuable sources for rare 
words and linguistic curiosities. An 
infamous entry from a 1930 dic- 
tionary was the word dord. which 
(according to the book) meant 
"density. " Later editions of the same 
dictionary omitted the word. What 
happened to it? Apparently, a 
compiler of the 1930 edition had 
made an unfortunate mistake. The 
folder in which he had collected 
instances of both D and d being 
used ar. abbreviations for the word 
density was marked "D or d " — 
hence dord made its surprising 
appearance. 



er|c 




For archaeologists, one of the 

first steps in deciphering an ancient 
inscription is figuring out which 
way to read it. This isn't always a 
simple task. Even English, which is 
customarily read from left to right, 
is sometimes read from top to 
bottom (on the spine of a book, for 
instance), or even in a circle (on the 
edge of a coin or the inside of a 
seal). Modern .Arabic, like ancient 
Egyptian, reads from right to left. 
Traditional Japanese is read from 
top to bottom: some ancient Greek 
texts are read from bottom to top. 

Other languages switch back and 
forth. Linguists call this character- 
istic boustrophedon. which means 
"ox turning" I'n Greek. It refers to 
the way an ox plows a field, going 
first in one direction, and then 
turning and going in the opposite 
direction. Some early Greek boustro- 
phedons read from left to right with 
the letters facing in one direction, 
and then, on the next line, from 
right to left with the letters facing in 
the opposite direction. Wooden 
tablets found on Easter Island in the 
1960s display an interesting fomi of 
boustrophedon. The reader reads 
across one line, then flips the tablet 
upside down to read the next line. 



For centuries, people have been 
searching for hidden meaning in 
the written word. By assigning 



numbers to letters of the alphabet 
and then analyzing the resulting 
mathematical patterns, people of 
many different beliefs and cultures 
have hoped to uncover deeper 
meanings than words themselves 
may reveal. Some look for concealed 
messages in the Bible: others searcii 
for prophecies and predictions. For 
the English alphabet, proponents of 
these beliefs usually number the 
letters consecutively: A=l. B=2. 
C=3, etc. Intriguing relationships 
such as these have been found: 



KEEP 
-i-OFF 



ll-i-S-i-5-t-l6 
15-1-6-1-6 



=37 
- 1^ 



GRASS - -I- 18-1- 1-1- 19-1- 19 =(h 

ARM -I- BEND = ELBOW 
KING -I- CHAIR = TIIRONE 
,ALL -I- VOTE = DEMOCR.\CY 



In his will, British playwright 
George Bernard Shaw (1856-1950) 
offered a prize for the creation of an 
alphabet based on the sounds of 
English words. Between 1957 aiid 
1958, the executors of Shaw's estate 
gathered almost 500 proposals: in 



1959, they put together the best of 
four different systems to create 
"Shaw's alphabet. " 

In accordance with Shaw's will, 
his play Androcles and the Lion 
became the new alphabet's show- 
piece. A special edition of the play 
printed the text in Shaw's alphabet 
next to the conventional alphabet to 
show off the new system's efficiency. 
Shaw, who felt that the traditional 
alphabet was not flexible enough to 
record all the sounds of the English 
language, expected his alphabet to 
become the primary writing system 
for the English-speaking world. 
Instead. Shaw's alphabet has 
become a linguistic curiosity, with 
one delightful feature: since it 
records the sound of the spoken 
word, anyone reading the original 
text out loud pronounces the words 
with a distinct British accent. 



In these days of newspapers and 
computers, it s easy to take the 
written word for granted. But before 
the printing press, the laboriously 
copied documents created by 
monastic scribes were rare and 
priceless objects. In the twelfth 
century, stealing a manuscript was a 
serious crime. As one hand-copied 
medieval Bible warned: "If anyone 
take away this book, let him die the 
death: let him be friedin a pan; let 
the falling sicknes^nd fever seize 
hi'ra; let him be broken on the 
wheel, and hanged. Amen." • 



* If GtOTRe Bernard 
..uw-saipiuoeiaaa 
prtndled, tbls U 
how we would be 
rtadin^ his bffloiw 
llae. "Hie rain in 
Spaio ttUt mainly 
Mtiicplsln.'' 
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Try Thisi 



by Ellen Klages 



\/)ccc(iiiruiii .{iiiiisc'iiiL';.'s 

There are lireiity-si.x letten in the bii!,lisb alplkihet. Tbeorelkally. Ihey am be cniiihined in 
(niyoj'WJ90Amxmm)M0M0iM0AH)0(l{jJerentua\s. Most of these, huirerer. jml 
create nonsense. Here are some of the more practiail <intl interestinn combinations for you 
to play tritb. (Ansirers on pa^e 14). 




A p:iiii;r:iiii is a semeiict.' that contains all t\viMit\ 
six letters of the alpliabet. The best pangranis use 
the fewest letters: a perfect pangram contains 
twent)-six letters. As you can see from the exam- 
ples below, as the number of letters decreases, so 
does the meaning of the sentence. 

Byjoiv! My quick study of lexicography 
icon a prize! (41 letters) 

The five baxing uizardi jump quickly. (31) 

Quart: glyph job t vx 'd cu m finks. (26 ) 

{Cwm IS a Welsh word ihal means "valley ") 

What's the shortest pangram row can make' 

*^VVo«.5? 7E«<.FE^T 

If you find pangranis too confining. tr\- creating 
a sentence or paragraph with twenty-six 
u-onLt — ill alphabetical order, like this: 

Able-bodied, couscieutious dustmen 
emptying filthy garbage handle indescrih 
able junk. Kitchen leftovers make noxious 
odors, producing quite revolting .\tcncl.w. 
This univholcsunif vegetation won't 
.xactly yield :ail. 

(Kxtra challenge: Clan you create one that uses a 
word'that realh begins with an .\?) 

O 

E RJ^C ploriiif; The Alpbahcl 



O Vihat word contains twenty-six letters, 
but has only three syllables? 

♦s) VihatS unusual about the order of these 
numbers? 

8 5 49176 10 32 

If you like secret messages, here's a simple way to 
use alphabetical order to create a code. Vi rile 
down the alphabet in the regular order. I'nder it. 
write the alphabet In reverse — so it starts with Z 
and ends with ,4. 

ABCDBrOUIJKLMNOPQRSTnVNXrZ 

ZYXWVUTSRQPONMLKJIHGFEDCBA 

In this code. A=z, B=Y. ;indsoon. 

rhe sentence "THIS IS IN CODE' 
would come out "GSRH RH RM XLWV." 

O Can you translate the sentence below, 
using the reverse-alphabet code? 

OVG'H ERHRG GSV 
VCKOLIZGLIRFNI 

^^VeVNEV. 7tAV 

The twenty-six letters of the alphabet are divided 
into five vowels and twenty-one coiisoiianLs 

I _ Ifi 



(counting v ;is a consonant). .Most words have a 
balance of both, but some words have unique 
vowel and consonant combinations. 

O Two words in English contain all the 
vowels — a. e. i. o. u — in alphabetical order. 
Do you know what they are? 

@ What two words use all the vowels in 
rc'/mc order? 

© Most words have more consonants than 
vowels. Can you think of a fourteen-letter 
word that starts with a consonant, then alter- 
nates vowels and consonants? 

O What one consonant can you use thirteen 
times to make the lettere below into a sentence? 

ARIMACINAROYLEISLESS 
ARAVATINTHANAILINIOLO. 

SAV tAN 

O Vi'hat do people h.ave but men. women, 
and children don't? 

« 

© What happens twice in a moment, but 
only once in a month, and never in a thou- 
sand years? 

© If you go to the end of the world, what do 
you find? 

O How many peas are in a peck? 

The first three riddles play with the fact that when 
we read words as units of meaning, we don't 
think of them as collections of letters. The last 
riddle works because the names of some letters of 
the alphabet sound like whole words — p ( pea), 
c (sea. see). / (tea), /'(eye). 

S-A S X-t-N 

Letters that sound like words can also be used to 
create sentences that look like random letters — 
until you read them aloud. 

0, 1 C U. (Oh, I see you.) 

L-N S X-M-N'-N L'. (Ellen is examining yon.) 

Try to "translate ' these three. Once you get the 
hang of these riddles, you iii:iy want to tr\- to 
make up your own. 

ODN-M-li SNJ-1. 

©IMM,-r IMNDiS 

©YRl'NT-S?X-l'-I.-K. IFNI.-R-G • 

I r,iiis|.iti(m 01 larliuiii aiiiiM". 



13 



Ask Us 

hy Maty K. Miller 



Reviews & 
Resources 




W liy docs a ^\mwr curtain hecoiiie allractcd to 
U)ii while you're taking a sliower? 

— \liilt If. 
Sent from cylierspace 

I know the leeling. .\tter a loiij; workout at tlie 
Hyiii, 1 look forward to a nice liot shower, and 
instead 1 ol'ten ,i;et a close encounter with a 
claniniy shower curtain. 1 know it's not niy mag- 
netic personality attractiiij; the curtain, so I've 
suspected it has something to do with airflow. 
Somehow, the outside air pushes against the 
shower curtain, which in turn pushes against niy 
unsuspecting leg. 

learl Walker, who for years wrote the ,\niateur 
Scientist column for scwtilific Americiiii. investi- 
gated this curious hathrooni phenomenon in the 
magazine'sjuue 1088 issue. To study the air 
currents in and around his shower, he brought a 
lighted candle into the shower stall and watched 
the direction the llame w;ls drawn toward hy 



currents. In spite of the tendency for water to 
douse the candle. Walker rejiorted that his exivri- 
meiit worked well, (Walker reconimeiuled that if 
\on want to try this experiinent, you should keep 
a second flaming candle outside the shower to 
relight a doused wick, but that you slunild take 
care noi to let the unattended llame catch the 
bathroom on fire.) 

From the telltale movements of the candle 
flame, W alker discovered that the patterns of 
airflow inside a hot shower are actually qui;e 
complex. .\ir immediately around the warm 
falling water is drawn, or ciitniiin'ii. into the 
spray. Some of this air heats up and rises to the 
top of the shower stall; the rest flows to the 
bottom of the stall. Mr from outside the shower 
flows in from above and either side of the curtain 
to .epiace some, bin not all, of the air trapped hy 
th ; falling water. Inside the shower, there is less 
air available. This causes a region of lower pres- 
sure bet\vcen the curtain and the water. The 
higher atmospheric pressure outside the shower 
pushes on the curtain, and before you know it. 
you're feeling the unwelcome caresses of a cold 
sheet of plastic. 

Taking an especially hot shower only enhances 
the effect. .Mr heated hy hot water draining from the 
floor of the shower flows along the outside of the 
curtain and gives it an extra iiush toward your leg. 

Of course, you could partially solve this 
problem by taking a cold shower. If that doesn't 
appeal to you. you could attach weights or 
magnets to the bottom of the curtain or phus- 
tering the wet plxstic to the inside of the shower. 
That's usually enough to keep it from invading 
your space. • 




Tools & Toys 

1 was about three when 1 m;istered the 
alphabet song. I've been told that 1 marched 
around my nursery school shouting 
"[^lemenopee!" at the top of my lungs for several 
days. 1 thought 1 had a handle on this whole 
alphabet thing until Mikey Zuckov joined our 
second-grade chiss midyear. His mother was from 
Russia, and for show-and-tell he brought in a 
first-grade reader — in Cyrillic. I ran home with 
the :istounding news th... there was another 
alphabet, only to have my mom pull out the 
encyclopedia and show me that there were also 
Greek letters, and Hebrew, and Arabic. It was 
mind-hoggling. 

Fortunately for my seven-year-old brain. .Mom 
didn't tell me about Kgyptian hieroglyphics or 
.Maya glyphs. But now 1 know a lot about these 
and other f:Lscinating writing systems, thanks to 
the Readiiifi the Pant series ($9.95 per book. 
University of California Press). Each of these 
slim volumes covers a single alphabetic topic — 
runes, linear B. cuneiform — discussing history, 
archaeology, and linguistics. The books are illus- 
trated with maps and photos that put the ancient 
languages into a vivid context. 

For a simpler introduction to letters and 
symbols. 1 recommend a beautiful set of wooden 
.Mphabet Cubes (SSO.OO) . One face of each 
cube has a letter in the Roman (Knglish) 
alphabet; four other faces have Cyrillic. Greek. 
Hebrew, and .\rabic letters. The sixth side of each 
cube has part of a puzzle consisting of cnneiforni 
characters. The whole set conies packaged in a 
wooden box with a handy chart and a niinihistory 
of all five alphabets 

These blocks are nice to hold, but you can't 
tell the difference in the letters by touch — they re 
painted on On my Read a Mat: Braille Alphabet 

l-'xploriiin The Alt)btibi>t 



First Word 

il'riiin ii;it;i' M 

Man Owned a l.iltic lam!) 
(without //s) 

\l<iniiiiiii(lil litl'v l.inih 

Ih IliVi i- li!h I'lllv II' 'ii'iii 

\iii/ciir\ I'liucih m,'>/ri'\> ii,iil 

II i'Tliiiiili ii-iilil 

II li'llmii;/ Villi /'•,.',;>> f'ictltn 

II hrnhvil ri'^iilliui 

II iiuiiie M,mv ^^Vl/l•^■^ iiiixh iih,, 

1 lllmh III llll ',111 
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Abecedarian 
Amusements 
'Answers itmiM p;iK>.' IS) 

Word Perfect 

I iiljtbiihcl 

I riii'v re .irriimii'i! mi lipli.iK lu .il 
tirdiT eiRhl Uw four niiu' i if 

N()» I'M' Said M) 7.\7ks 

I i.i'.i sMMi I'lii: i:\i'i.oK\hii;ii \r 

,j Vowtl Pla) 

I iihslcmiiiiif lihili'iiK 
J iiiimilimihh. 'ii'ki,nlinciiliil 



3 ; irisimililiiilc 

■^ x (A t;rini;icniK );;iri;(v. If is less 

■gigolo ) • 

0 Say Can I C? 

1 lliclrtliT/i 

1 Till' ll'tllT III 

< The IflliT i/ 
■I iiir 

D S-A S X-I.-N 

I rik' t'lit'iii' IS III i.ii', 

1 I am audi I am in tlie Ixri'st 
1 Win ari'iiMi III ti'arN' .\clii.ilii. I 
liavc an alli w 
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placi'iual (S4.iO). I (Mil :il-1u:iIK foci ilic raised 
Idlers ol' ilie liraillu alplialiel Tliis washalile 
|ila.stic mat is divided into s(|iiares. each vvitli a 
|iriiUed |)ictiire and a word— .!/>/'/('. lirnl 
lr,-iY). /.cimi —and also a raised Idler and 
word in Braille. 

To find out more aliout liraillc and other 
alpliahcis, 1 read Writing: A I'oct and I'liii 
Hook (S8.9S, Addisoii-Wcslcy) by Amanda 
Lewis, illustrated by Heather (lolliiis. I'ive chapters 
have pictures, examples, and diagrams about 
alphabets and symbols: pens, typewriters, and other 
uritins; louls; haiidwritini; and calligraphy: books 
and printins;: and reading and writini;. U s ;i grc;it 
book tor kids, lull of both inforiiKition and actni- 
lies: (lliinese brush painting: making your own 
clialk, p;iper, or book, even analyzing voiir h;inii- 
wriliiig. 

I decided not to analyze my handwriting — 
half the time 1 can barely decipher it. liiil that 
w:ls before I got iiivowii Personal Font (S')').')S, 
Signature Software. .Mac or Windows). The 
comjiany sent iiie a form to fill out. :Lskiiig iiie to 
write odd words hke oxv/alk: rvhciiKi. ;iiul 
imtn'L'i inside little blue boxes. The words cover 
just about any letter coiubiiiation you can think 
of — including punctuation marks. So I filled the 
form out — as neatly as 1 could — and mailed it 
b;ick In just a'few weeks, 



Related Reading 




1 got a computer disk in the 
mail When I loaded it into my system and 
opened up m\ word-processing program, there 
was .\lc(iee. a font that's my very own hand- 
writing. Now I can print out "handwritten" 
letters that people can ac iialK readl 

— lietsy N!c(iee 

lixce/il for Personal I'oiil. all oflhe.v ilciiis ore 
di-iiildhli' jhiiii the liyplornloriiiiii Store, iihere 
voii am shop in person or order by phone <il 
I HOO-,]')^) w;9. Prices and tn <nhdnlily are 
•inhjecl III chiin\<e To order Personal Pont 
land niiiny other handirri/nifi lonlsl eonlael 
Sifinidure Sojlirnre. -iS') Xorlh Pinhlb Street. 
IPmd Pit er. (IP 'KO.U: / SOO-^J^ SSKI 
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The Pu/./.lc of Linear B In Paul Doheriy 
/uWc/;/;,!; ll.ie Pa.<t: l.niear H and Ik'lated Scripts 
l)v Jolin C.hadwick. lierkelev. l niversit\ of 
California Press. I')S". This short, readable 
account of the decipherment of linear li is 
Cdiiipletc with illustrations of linear li texts. 
The Code Hreiii'ersh) David K:iiin NeWiork: 
.Mac.Milhui, 1%". One chapter describes the 
decipbeniieiit of many ancient texts, including 
linear li, with good examples of the deciphering 
process 

Letters Take Shape by ludiih iir;ind 
Miiheial ('.alli-irophy: Its Ihstory and Techuupie In 
.Marc Drogiii. .Montclair. N.I.: .Vllaniield, Osmuii 
&Co.. 1980. Instructions for writing twelve 
dit'fereiit manuscript styles are provided, along 
with a concise, well-illustrated historv' of callig- 
raphy from the Koniaii Square Capital lliroiigli 
the Hiiinaiiisl liookhand. 
//'(' Elements ofTypoaraphic Style by Robert 
liringlua-st. \aiianiver. Ilaiilev iS: .Marks. IWJ. 
Briiigluirst clearly and elegantly explains the 
principles of tvpograpliy and page layout and 
prcsciiLs samples of many individual typefaces 

How Do You Spell That Sound? 

by Richard lirooks 

.\n Intniii'iiction to Uingiuif'e. Third Edition by 
Victoria Fronikin and Robert Rodman. .New 
Vork: Holt, Riiiehart and Winston. 1W3 This 
beginning linguistics textbook makes for inter- 
esting reading. The clear, informal style is dosed 
with comic strip illustnuions of a number of 
linguistic phenomena. 

The Orifiiiis and Deri'lopment of the Pniihsh 
Lin.tiKiiae. Second Edition by Thoin:Ls I'yles 
New York: llarcourt liraee Jovanovicb. lyi 
This standard text, though technical, is reward- 
ing for the dedicated lay reader and a treisun- 
of information 

Try This! Abecedarian Amusements 

b\ Klleil Khiges 

Ihe O.x/ord (iidde to Word (/(lines h) Tony 
\iigarde. New York Oxford I iiiversitv I'ress. 
I').Sh. Ways to id.iy with words, letters, and 
language lill this interesting compendium 

l-roiii .1 /() '/.olaiiiorp The Diclioiuiry of 

Piilnulroiiiesh) Stephen 1. Cbism Morristowii. 



N j.: Word W:ns Press, This aimisini; ■Inn 
v()liiine contains an alphabetical listing ol everv 
paiiiidniine the author could uncover. 

Credits & Acknowiedgennents 

ILLl'STR.VriONS are by David Barker unless other- 
wise noted. P.Mll- 1 .\ND l'A(il- U. Poems from. I// 
.Mwaiiac of W'orils at Play by Willard S.P. Kspv . 
.New York: Clarkson Potter. l')"S. P.UIKS h-S. Photo 
and illiislralioiis from the CD-R().\1 Scientific 
Mtwricon: K\plorini> .Uicienl Cities. San 
Francisco. Sumeria. Wh P.UiP.S d-') Pliotos cour- 
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Libra rv-. Special thanks to Sumner Stone of Stone 
Tvpe Foiindrv' tor Ir.s kind assistance, and to Fred 
Bradv of .-Vlohe Sv stems for geiieroiislv supplying 
several of the typefaces illustrated in this article. 
Square capitals by Carv- Crounse. Ilalf-imcial, 
Caroliiigian iniiiuscule. and Gothic lettering from 
.Uedieral Calli,i>rapby: Its History and Techiiitpie 
by Marc Drogiii, .Montclair, N.J.: Allenlield. Osinun 
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Thanks to Dr. Geoffrey Pulluni for his wit, wisdom, 
and insight on all matters linguistic. l'.\GE l-i: 
Illustration by .Melissa Alexander. PAGl^ 16: Photo 
bv Amv Siivder. 




Next Issue 

Why don't you ever see giant ants? How do 
moviemakers use tiny models to iriakc real 
istic disiLsters on tlie big screen? Wliat would 
happen to your house if it suddenly doubled 
ill size? You'll find fiLsciiiating stories of size, 
scale, and structure in the next issue of 
Exploring magazine. 



loriiij; The Allihahol 
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hv Chciiiotte Moser 



Wlu'ii ilu' i;\pli)r;uorium s 
I ill- >i.'ii.'!ia'> IVfariiiieiU Wpm 
hi p!;m \\> current uxliihiiion. 
lur.ir^ iiilii ilh- in'iic ill 
Wx ,1 ki-) sli'p to he inclmk'd 
III the stiir\ (i| goik'lic lesoarch 
w.is iIk' iini'iu'.on ni ;i C()m|ili- 
caied device called the aiilo- 
iiiaied UNA veiiueiicer 

This niacliiiie. iiuiiuilaciured 
111 the inid- lOSds In Apjilied 
HioN\slenis — a Ba\ Area hio- 
leclinohii;\ Cinnpair. that has 
Miice merged with I'erkins- 
I'.liiier. a New Jersey-hased 
• irm — re\ohuii.)nized the speed 
In which the human i;eiionie 
could be deciided. The disco\en 
accelerated h\ decades the field 
of i;enetic research and its appli- 
cations, the theme of the 
museum s Diriiiii inin Ik' (kw Pool exhihitioii 
" We had this idea tc-r an exliibit called U(/c/'- 
iiii! Ilk' Ouk' and approached Applied I5ii" vsteiiis 
for funding. " recalls Charles Carlson, director of 
the nuiseuni's Life Sciences Department. The 
company's enthusiastic response delighted Carlson 
and his staff Not only did .\pplied Biosystems 
cimtrihute S.-ilOCO to de\elop the interactive 
educational exhibit, but it entered an active part- 
nership with the Kxploratoriuni to develop the 
content of the Cnu kniii llv Oxk' e\hibii. 

■.■\ndre Marion, the conip.my's founder and 
(il-.O. a longtime l-Aploratnnuni supporter, thought 
our exhibit was a wonderful idea." said C.arlsoii 
•jle opened up his lab and sent out his Ri'^D sialf 
10 help us develop the exhibit. .-Vs a result, we go! 
a firsthand feel for how DNA is sequenced. The 
experience made a tremendous impact on our 
planning for the (iaw Pool exhibition ' 

.Successtiil partnerships like the one between 
the Kxpioratoriuui and .\piilied Biosystems go une 
step beyond the corporate contributions mcrOas- 
inglv necessar\' to keep the museum s programs 
luiuled and its doors open These ci>llaboration^ 
are designed to allow each party to hinld ii|inn 
the other's expertise 

The parinership \\ith .\pplied Biosystems 
resulted in our developing an important perma- 
nent exhibit for the l-Aploratonum. " said 
^ ■■ irlsmi ■ .\pplied Biosxstems. on the other hand. 

ERIC 




had an opportunity to develop an educational 
product and make a kind of payback to edi.ication. ' 

.-Vs one of the few nuiseuuis taking a leader- 
ship position nationally in science education 
reform, the Kxpioratoriuui provides unique pair- 
ings for corjiorations committed to coninuinity 
involvement, particularly in the field of educa- 
tion. Offering expertise in teaching hands-on 
science and access to schools irvolvej with 
science education reform, the Kxp'oratonum 
Nerved as a testing ground for m -re than one 
high-tech corjioration ipteresird in making an 
educational impact. 

.■\pple Computer, for instance, entered into a 
joint research project with the r.xploratorium in 
10^)2. following the donation of equipment from 
Vpple's now-defunct San Francisco Multimedia 
Lab to the museum in 1'H)0. That contribution 
led to the creation of the Center for Media and 
liommiinication. now one of the museum s core 
departments. It oversees such public programs as 
the Internet Station and the new Learning Studio 

Since then, xs part of its Media kich Colla- 
borati\e Learning iMl'.RlCl I'l iimiect. .Vpiile has 
worked continuouslv with the Kxploratorium to 
develop science programs in a multimedia 
telecommunications project conducted in the 
Koss School District m Mann Couiilv. This spring, 
the I-Aploratoruiiii provided a unique ser\ ice for 
Hewlett-Packard. .Vs part of its K-d Ilands-On 
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Science I'rogram. Ii-I''s 
intensive education imtiat'.\e. 
the compain contracted '-Mth 
the School 111 the 
l-Aploratorium iSlTL) to 
tram thirty teachers from 
seven school districts in 
Northern California. Oregon, 
and W ashington in the use of 
inquir\ -hased teaching in 
science education. 

For two weeks, from Ajiril 
.■iO to May 11 teachers from 
SITL conducted workshops in 
]ireseiiting theories of light 
and color with inquir\- 

a instruction. This is an area 
for which the l-Aploratonum 
h:is recently received a SS.S 
million grant from the 
National Science Foundation 
■Children learn belter through doing, but 
leachei"s must be trained in how to move away 
from iextb(K)k-dnven instruction into teaching 
through hands-on exploration. StatT development 
to train teachers is critical in science education 
refonii. ■ explained Nancy Thomas, national 
contributions manager at Hewlett-Packard. H-P 
h:is sponsored the K-d Hands-On Science Program 
for three years xs part of the companv s Corjiorate 
Citizenship objective It now supports science 
education in twenty five school districts through- 
out the country. 

The Kxploratonum has collaborative projects 
111 the works with other computer conipanies. .Vs 
part of the Science Learning Network, a national 
consortium of six science museums, the Explora- 
torium will work with I nisvs to develop a new 
science education software program. Computer 
gifts and loans for special museum exhibitions, 
such :is the Miilliiiicdui ri(i};inuiiul. are often 
accompanied b\ sialf assistance in addition to 
hardware loans. (,)uantum Coip.. for instance, 
developed the exiiihit Hou Hani Pid's W oii'. 
which w as used in the MiilliiiH'i/ui Playiiroiind 

Such collabiiiatne partnerships enrich the 
lAploratorium. the corjiorate culture of compa- 
nies, and the community at large. For all parties 
concertied, the pa\back is knowing that some- 
thing concrete has been done to make this a 
better world to In e in % 

1-Aploriiij; Thi' Allihalh'l 



cxcsjoraiorium Back issues 



Major Donors 

Jainian 1 -March .-11. 1')')=; 

$50,000 and above 

AiionyiiKHis 

The W illiam I. liumi.' !-Li;;d of iIr' Tides 
!-()imda!i;;ii 

$25,000 and above 

Quaiiliiiu (luiporalidii 
liiisys (ioqioration 

$10,000 and above 

Acuson ('.(irpiiraiuMi 
l',\w\ run 

Deloilk' vS: i'nuchc LIT 

i-j iisi iS: Vouns; i.lT 

i'ril/. ('.iiinpan:o. hic 

GAP Foundation 

(ienenk'ch. Inc. 

Dr. Hane\ (ikisser 

.Ms. Joan 1). .McCauli'v 

Tlie Ann M. .Martin l oundatiun. inc. 

.Morris Foundation 

New i-;nicr|Mbi' .\^MlClal^.■^ 

IMlisbun .Madison Sutro 

Mrs. Paul !,. Wattis 

Dr. and .Mrs. Alejandro Zaffaroni 

$5,000 and above 

.\shfiLid iS; Company, Inc 
lierlcx l.alioratorK's 
Comdisco Foundation/.Mr. and 

Mrs. Vincent I, Ricci 
.Martin and Shoshana (ierstel 
Dr.Adelej. Cokibers 
Richard and Rhoda (loldiiian Fund 
IBM CoqioratioM 
.Mr. Crai^W' Johnson 
Mr. and Mrs. C. Richard Kranilicii 
KRON-IA/ClironicleHroadcistins 

(i)inpan\ 
Mr. Da\ id Packard 
Paragraph ics 
Sierra Vultures 
Ruhy .M Sis.son Trust 
Levi Strauss Foundation 
Svnopsis. Inc 

$2,500 and above 

.\sset \lanai;rincnl ('oiii|i,iin 
Bank of America 
Hechtel (iroup. Inc 
("Jialoiie W ine Croup 
O nrati\e Plant Ser\ice 

ERIC 



Ridgelv C. l-!\ers 

Mr. and .Mrs. F. Warren llellman 

Dr. and .Mrs. II. Richarti Johnson 

International Data Croup 

LSI Logic (!iirp 

Topline I'ovs 

L.S. Venture Partneis 

T.B. W alker Foundation 

$1,000 and above 

Alonzo PrintingCo.. Inc 
Anonymous 

Blue Print Sen ice Croup, Inc. 
Crystal Ci'\ser Water (lompain 
Doniame Chaiulon 
.Ms. Pamela S. Dulh and 

.Mr. (ierald P. ViKichum 
Cuenoc Fstate W inery 
.Mr. and Mrs. Scott R. Ileldtoiul 
.Mr. RichardJ. llolloway 
.Ms. Sally Lilienthal 
.Ms. Kathleen .McLean 
Network Ceiieral (lorporation 
Pacific Cas and l!lectric (!ompaii\ 
Page Street Press 
Mr, and Mrs. .Max Palevskv 
Arthur andToni Rock 
St. Supe'ry \ ineyards and W inery 
See's Candies 
Mr, and Mrs. John Stupi)iii 
\'ector Laboratories. Inc. 
Mr. and Mrs. Brooks W alker Jr. 
Mr. and Mrs. Alfred S. W ilsey 
Wilson. Sonsini, Goodrich & Rosati 

Foundation 

Matching Gifts 

(llorox Company Foundation 
First Interstate Bank of California 
GAP Foundation 
Household International 
R.ll. Macy Companv , Inc 
Traiisamerica Foundation 



Exploring Backlist 



II \ou d like to fill out uiur 
H.xploriiii; collection, or if uui re 
interested in ain of the topics listed 
below, the following issues of 
lixploriir^ are still a\ailable. 

• Hx/iloniii; Bridges: l-'ind out about 
natural bridges — on the earth and 
on the moon — and watch the San 
Francisco B:iy Bridge go up in a 
historic iilioloessav. 

• H.\ploriii<4 Nothing: Learn 
how the iiueulion of the zero 
re\olutioiii/.ed iiuitheiiiatics and 
exaiiiiiie the sun i\ al \ able of 
tuning out — and the Buddhist 
philosophy of tuning in. 

• Exiilomiii The Sound 
Spectrum: Discover what the 
sounds of a tluindeBtonn can tell 
you and notice the melodies of 
machines. Includes a full-color 
Sound Siwctnim chart (folded). 



Other Issues: 

• E\plonii}i Chips & Changes 

• Kxploriii}; Cities 

• Hxploriiii; Dirt 

• Hxploriiii^ The Ear 

• Kxplorhig Edges 

• hlxploriii}; Electricitv 

• lixplorin}; Energy 

• Exploring Fakes 

• Explom^i Fire 

• Exploring Food 

• Exploring: Frank Oppen- 
heimer Memorial Edition 

• Exploring In the Dark 

• Exl>loriiig Hands 

• FAploriiig Ice 

• Exploring Meniorv 

• Exploring More Music 

• Explurini; Monc) 

• Exploring Navigation 

• Exploring Patterns 

• Exploring Photograpiiy 
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• Exploring Puz/Ies and Problems 

• Exploring Rhythm 

• Exploring Spinning Things 

• Exploring Sports 

• Exploring Tools 

• F.xploriug Transformations 

• Exploring Underground 

• The Exploratorium Home 
Laboratory (SjK-cial S 10.00 issue) 

Ordering Information for 
Back Issues 
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